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In the ^li^iW 

The listing of claims wiU replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1 . (Original) A transistor comprising a source contact, a drain contact and a gate 
contact and a channel region between the source and drain contacts at least a portion of which 
comprises a hybrid layer comprising semiconductor material. 

2. (Original) The transistor of Claim 1, wherein the transistor comprises a current 
aperture transistor^ 



3- (Original) The transistor of Claim 2, wherein the hybrid layer comprising 
semiconductor material con:4»ises a Group Ill-nitride semiconductor material. 

4. (Original) Hie transistor of Claim 2. wherein the hybrid layer comprising 
semiconductor material comprises a region comprising p-type or insulating semiconductor 
material and a lateral region comprising n-type semiconductor material. 

5. (Original) The transistor of Claim 2, wherein a portion of the channel region 
through the current aperture comprises a vertical portion and a horizontal portion. 

6. (Original) The transistor of Claim 1 , wherein the hybrid layer comprises a 
pendeo-epitaxial layer having a higher doping level in laterally grown portions of the pendeo- 
epitaxial layer. 

7. (Original) The transistor of Claim 1 , wherein the hybrid layer comprises a 
epitaxial lateraUy overgrown layer having a higher doping level in the latcraUy grown 
portions of the epitaxial laterally overgrown laya:. 



(Original) The transistor of Claim 1, further comprising: 
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a first n-type nitride-based layer on a substrate, the first n-type nitride-based layer 
having a first sui^ opposite the substrate and having an aperture having a sidewall; 

a nitride-based layer on the first n-type nitride-based layer and extending onto the 
sidewaU of the aperture, where a portion of the nitride-based layer on the sidewall of the 
aperture is n-type and a portion of the nitride-based layer on the first surface of the first n- 
type nitride-based layer is p-type and/or insulating; 

an unintentionally doped nitride-based layer on the nitride based layer and extending 
to substantiaUy fill the apvitan, the unintentionally doped nitride-based layer having a 
portion of n-type nitride-based semiconductor material on the n-type portion of the nitride- 
based layer; 

first and second layers of nitride-based semiconductor material on the unintentionally 
doped nitride-based layer and configured to provide a two-dimensional electron gas (2DEG) 
in a region of an interfece between the first and second semiconductor material layers; and 

wfaoein ttie source contact and the ^te contact are provided on the second layer 
comprising nitride-based semiconductor material and the drain contact is electrically 
connected to die first n-type nitride-based li^er. 

9. (<^«ii»l) The transistor of Claim 8, wherein the substrate has a trench fi>rmed 
therein and wherein the first Urtype nitride-based layer, the nitride based layer and the 
unintentionally doped nitride-based layer are cantilevered over the trench. 

10. (Original) The transistor of Claim 9, further coinprising a second n-type 
nitride-based layer disposed between Ae first n-type nitride-based layer and the substrate, 
wherein the second n-iype nitride based layer extends onto sidewalls and a floor of the trmch. 

1 1 . (Withdrawn) The transistor of Claim 8, fiiither comprising a mask region on 
the substrate and wherein the first n-^e nitride-based layer, the nitride based layer and the 
unintentionally doped nilride-based layer extend onto the mask region. 
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IZ (VTithdtavwi) The transistor of Claim 1 1, further comprising a second n-type 
nitride-tosed layer disposed between the substrate and the first n-type nitride based layer and 
vt^erein the mask region is on Hie second n-type nitride-based lay«. 

13. (Withdrawn) TTie transistor of Claim 12, further comprising a third n-type 
nitride-based layer between the second nitride-based layer and the substrate. 

14. (Origmal) The transistor of Claim 8, wherein the substrate comprises a siKcon 
carbide substrate and wherein the drain contact is provided on the substrate opposite the first 
n-type nitride-based layer. 

1 5. (Qri^nal) The transistor of Claim 8, wherein the substrate comprises a gallium 
nitride substrate. 

16. (Original) The transistor of Claim 8, fiuther comprising an insulating l^er 
between the gate contact and die second layer. 

17. (Original) The transistor ofClaim 8, Mdierdn the first n-type nitride-based 
layer comprises a GaN based l^er, Ae nitride-based layer on the second n-type nitzide-based 
layer comprises a GaN based layer, tije unintentional^ doped nitride-based layer comprises a 
GaN based layer, the first layer comprises an unintenfionally doped GaN based layer and the 
second layer comprises an AlGaN and/or InAlN based layer. 

1 8. (Original) A transistor conqnising: 
a substrate having a trench therein; 

a first pendeo-epitaxial layer comprising senuoonductor material of the subslzate and 
having spaced apart cantilevered portions that extend over the trench; 

a second pendeo-epitaxial layer comprising sraniconductor material of a second 
conductivity type and/or insulating on the first pendeo-epitaxial layer comprising 
semiconductor material and that includes q»aced apart portions fliat ectend fiom end surfaces 
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of the cantilevered poitions of the first pendeo-epitaxial layer lhat arc the jfirst conductivity 

a third pendeo-epitaxial layer comprising unintentionally doped semiconductor 
material on the second pendeo-epitaxial layer and that includes portions that extend fiom the 
spaced apart portions and coalesce and are the first conductivity type; 

a channel layer comprising semiconductor material on the third pendeo-epitaxial 

layer; 

a barrier layer on the chazmel layer; 
a source contact on the hairier layer; 
a gate contact on the bairier layer; and 

a drain contact electrically connected to the first layer comprising conformal 
sexniconductor material. 

19. (Original) The transistor of Claim 1 8, fhztfaer comprising a first layer 
comprising conformal semiconductor material of a first conductivity type on the substrate and 
the trench and disposed between the substrate and the first pendeo-epitaxial layer; 

20- (Original) The transistor of Claim 1 8, wherein the first conductivity type is n- 
type and the second conductivity type is p-typc. 

2L (Original) The transistor of Claim 18, wherein the semiconductor material 
comprises a nitride-based semiconductor material. 

22. (Original) The transistor of Claim 21, wherein the substrate comprises silicon 
carbide. 

23. (Original) The transistor of Claim 2 1 , ^iierein flie substrate comprises gaUium 

nitride. 
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24. (Original) The transistor <rfClaim 22, wberein the silicon caibide substrate is 
the first conductivity type and wherein the drain contact is provided on the siUcon carbide 
substrate. 

25. (Original) The transistor of Claim 21, wherein the nitride-based semiconductor 
material comprises a GaN based semiconductor material. 

26. (Withdrawn) A transistor coniprising: 
a mask region on a substrate; 

a fitst epitaxial laterally overgrown layer conqorising semiconductor matmal of a first 
conductivity type on the substrate and at least a portion of the mask region; 

a second epitaxial lateraUy overgrown layer comprising semiconductor material of a 
second conductivity type and/or insulating on the first epitaxial laterally overgrown layer 
comprising semiconductor material and at least a portion of the mask region and that includes 
spaced apart portions ftat extend fiom end suxfaces of the portions of the first epitaxial 
laterally overgrown layer on the mask region tibat are the first conductivity type; 

a third epitaxial laterally ovorgrown layer con^oising unintentimally doped 
semiconductor material on ihs second epitaxial laterally overgrown layer and ttat includes 
portions that extend fi»m the spaced apart portions and coalesce and are the first conductivity 
type; 

a channel layer comprising semiconductor material on the third epitaxial laterally 
overgrown layer; 

a barrier layer on the channel layer; 
a source contact on the barrier layer; 
a gate contact on the barrier layer; and 

a drain contact electrically connected to the first layer camptising semiconductor 
material. 

27. (Withdrawn) The transistor of Claim 26, further comprising a first layer 
comprising semiconductor material comprising the furst conductivity type on the substrate 
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and wherein the mask region is on the first layer and the first epitaxial laterally overgrown 
l^er is provided on the first layer. 

28. (Withdrawn) The transistor of Claim 26, wherein the first conductivity type is 
n-type and the second conductivity type is p-type, 

29. (Withdrawn) The transistor of Claim 26, wherein the semiconductor material 
comprises a nitride^based semiconductor material. 

30. (Withdrawn) The transistor of Claim 29, wherein the substmte comprises 
gallium nitride. 

3 1 . (Withdrawn) The transistor of Claim 29, wherein the substrate comprises 
silicon carbide. 

32. (Withdrawn)* The transistor of Claim 31, wherein the silicon carbide substrate 
is the furst conductivity type and wherein the drain contact is provided on the silicon caibide 
substrate. 

33. (WiAdrawn) The transistor of Claim 29, wherein the nitride-based 
semiconductor material comprises a GaN based semiconductor material. 

34. (Withdrawn) A current aperture transistor comprising: 

a first layer comprising semiconductor material of a second conductivity type or 
insulating on a substrate ; 

a channel layer comprising semiconductor material on the second layer; 
a barrier layer on the channel layer; 

a trench extending through the barrier layer, the channel layer and the first layer, the 
trench including semiconductor material of a first conductivity type therein; 
a gate contact on the barrier layer; 

a source contact on the barrier layer and opposite the trench fiom the gate contact; and 
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a drain contact electrically comiected to the first layer. 

35. (Withdrawn) The transistor of Claim 34, further comprising a second layer 
comprisfaig semiconductor material of the first conductivity type on the substrate between the 
substrate and the first lay^; and wherein flie trench extends to die second layer. 

36. (Withdrawn) The transistor of Claim 34, wherein the first conductivity type is 
n-type and the second conductivity type is p-type. 

37. (Withdrawn) The transistor of Claim 34, wherein the semiconductor material 
comprises a nitride-based semiconductor material. 

38. (Withdrawn) The transistor of Claim 37, wherein the substrate comprises 
gallium nitride. 

39. (Withdrawn) The transistor of Claim 37, wherein the substrate comprises 
silicon carbide, 

40. (Withdrawn) The transistor of Claim 39, wherein the silicon carbide substrate 
is the first conductivity type and wherein the drain contact is provided on the silicon carbide 
substrate. 

41. (Withdrawn) Thetransistor of Claim 34, wherein the nitride-based 
semiconductor material comprises a QaN based semiconductor material. 

42. (Withdrawn) The transistor of Claim 34, fWier comprising an insulating 
layer between the gate contact and the barrier layer. 

43. (Withdrawn) The transistor of Claim 34, fimhcr comprising contact regions of 
semiconductor material of the first conductivity type between the source contact and the 
barrier layer. 
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44. (Withdrawi) The transistor of Claim 35. wherein the trench extends into the 
first layer. 

45. (Withdrawn) The transistor of Claim 35, further comprising a third layer 
comprising semiconductor material of the first conductivity type disposed between the 
substrate and the second layer comprising semiconductor material. 

46. (Original) A method of fabricating a transistor comprising: 
forming a channel region at least a portion of which comprises a hybrid layer 

comprising semiconductor material; and 

formmg a source contact, a drain contact and a gate contact, wherein the channel 
Ec^on is between the source and drain contacts. 

47. (Original) The method of Claim 46, wherein the hybrid layer comprising 
semiconductor material comprises a Group Ill-nitride semiconductor material 

48. (Original) The method of Claim 46, wlierein forming a channel region at least 
a portion of which comprises a hybrid layer comprising semiconductor material comprises 
forming a hybrid layer comprising a region comprising p-type or insulating semiconductor 
material and a region comprising n-type semiconductor material. 

49. (Original) The method of Claim 46, wherein a portion of the channel region 
through the current ^>erture comprises a vertical portion and a horizontal portion. 

50. (Original) The method of Claim 46, wherein forming a channel region 
between the source and drain contacts at least a portion of which comprises a hybrid layer 
comprising semiconductor material comprises pendeo-epitaxxally growing a layer having a 
higher doping level in the laterally grown portions of the pendeo-epitaxial layer. 
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5 1 . (Original) The method of Claim 46, wlierein forming a channel region 
between the source and drain contacts at least a portion of which comprises a hybrid layer 
comprising semiconductor material comprises fomiing a layer using epitaxial lateral 
overgrowth, the epitaxial laterally overgrown layer having a higher doping level in the 
laterally grown portions of the epitaxial laterally overgrown layer. 

52. (Original) The method of Claim 46> wherein forming a channel region at least 
a portion of which comprises a hybrid layer comprising semiconductor material further 
comprises: 

forming a first n-type nitride-based layer on a substrate, the first n-type nitride-based 
layer having a first sui&ce opposite the substrate and an aperture having sidewalls; 

forming a nitride-based layer on the furst n-type nitride^based layer and extending 
onto the sidewalls of the aperture, where a portion of the nitride-based layer on the sidewalls 
of the aperture is n-type and a portion of the nitride-based layer on the first surface of the first 
n-type nitride-based layer is p-type and/or insulating; 

forming an unintentionally doped nitride-based layer on the nitride based layer and 
extending to substantially fill the aperture, the unintentionally doped nitride-based layer 
having portions of n-type nitride-based semiconductor material on the n-type portions of the 
nitride^based layer; 

forming first and second layers of nitride-based semiconductor material on the 
unintentionally doped nitride-based layer and configured to provide a two-dimensional 
electron gas (2DEG) in a region of an interface between the first and second semiconductor 
material layers; and 

wherein the source contact and the gate contact are fonned on the second layer 
cominising nitride-based semiconductor material and the drain contact is electrically 
connected to the first n-^type nitride-based layer. 

53 . (Original) The method of Claim 52, further oonqxrising: 
fonning a trench in the substrate; and 

wherein forming the first n-type nitride-based layer, forming the nitride based layer 
and fomiing the unintentionally doped nitride-based layer comprise: 
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pendeo-epitaxially growing liie first n-type nitride^based layer to be cantilevered ovei 
the trench; 

pendeo-epitaxially growing the nitride-based layer to be candleveied over the trench; 

and 

pcndco-epitaxially growing the unintentionaUy doped nitride-based layer to be 
cantilevered over the trench. 

54. (Original) The method of Claim 53, fiirther comprising forming a second n- 
type nitride-based layer on the substrate and extending into the trench and wherein forming a 
first n-typc nitride-based layer on the substrate comprises foiming a first n-type nitride-based 
layer on the second n-typc nitride-based layer. 

55. (Withdrawn) Ihe method ofClaim 52, further coinprising: 
forming a mask region on the substrate; and 

wherein forming the first n-lype nitride-based layer, forming Ae nitride based layer 
arid forming the unintentionally doped nitride-based layer comprises: 

forming the first n-type nitride-based layer utilizing epitaxial lateral overgrowth such 
that a portion of the first n-type nitride-based layer extends over the mask region; 

forming the nitride based layer utilizing epitaxial lateral overgrowth such that a 
portion of the nitride-based layer extends over the mask region; and 

forming the unintentionally doped nitride-based layer utilizing epitaxial lateral 
overgrowth such that a portion of the unintentionally doped nitride-based layer extends over 
the mask region. 

56. (Withdrawn) The method of Claim 55, furthCT comprising forming a second n- 
type nitride-based layer on the substrate, wherein forming a mask region on the substrate 
comprises forming a mask region on the second n-type nitride-based layer and wherein 
forming a first n-type nitride-based layer on the substrate comprises forming a first n-type 
nitride-based layer on the second n-type nitride-based layer. 
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57. (Withdrawn) The method of Claim 56, further comprising fonning a third n- 
type nitride-based layer between the second nitride-based layer and the substrate, 

58. (Original) The method of Claim 52, vrherein the substrate comprises a siUcon 
caibide substrate and wherein flie drain contact is provided on the substrate. 

59. (Original) The method of Claim 52, fhrther comprising fomiing an insulating 
layer between the gate contact and the second layer. 

60. (Original) The method of Claim 52, wherein the first n-type nitride-based 
layer comprises a GaN based layer, the nitride-based layer on the second n-type nitride-based 
layer comprises a GaN based lay^, the uuintentianally doped nitride-based layer comprises a 
GaN based layer, the first layer comprises an unintentionally doped GaN based layer and the 
second layer comprises an AlGaN and/or InAlN based layer. 

61. (Original) A method of fabricating a transistor comprising: 
forming a trench in a substrate; 

forming a first pendeo-epitaxial layer comprising semiconductor material of a first 
conductivity type by pendeo-epitaxial growth on the substrate and having spaced apart 
cantilevered portions that extend over the trench; 

forming a second pendeo-epitaxial layer comprising semiconductor material of a 
second conductivity type and/or insulating by pendeo-epitaxial gicowth on the first pmdeo- 
epitaxial layer comprising semiconductor material and that includes spaced apart portions 
that extend fiom end surfaces of the cantilevered portions of the first pendeo-epitaxial lay^ 
that are the first conductivity type; 

forming a third pendeo-epitaxial layer comprising unintentionally doped 
semiconductor material by pendeo-epitaxial growth on the second pendeo-epitaxial layer and 
that includes portions that extend from the spaced apart portions and coalesce and are the first 
conductivity type; 

forming a channel layer comprising semiconductor material on the third pendeo- 
epitaxial layer; 
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fonning a barrier layer on flie channel layer; 
fomiing a source contact on the barrier layer, 
fonning a gate contact on the barrier layer; and 

fonning a drain contact electrically connected to the first conforaial layer comprising 
semiconductor material. 

62. (Original) The method of Claim 61, ftirthcr comprising forming a first layer 
comprising confonnal semiconductor material of a first conductivity type on the substrate and 
the trench and wherein fonning a first pendeo-epitaxial layer comprises fomiing a jgrst 
pendeo-epitaxial layer on the first layer. 

63. (Original) The method of Claim 61, wherein the first conductivity type is n- 
type and the second conductivity type is p-type. 

64. (Original) The method of Claim 61 , wherein the semiconductor material 
comprises a nitride-based semiconductor material. 

65. (Original) The method of Claim 64, wherein tiie substrate comprises gallium 

nitride. 

66. (Original) Tlw method of Claim 64, wherein the substrate comprises silicon 
carbide. 

67. (Original) The method of Claim 66, wherein ttie silicon carbide substrate is the 
first conductivity type and wherein fonning the drain contact comprises fermmg the drain 
contact on the silicon c£irbide substrate. 

68. (Original) The method of Claim 64, wherein the nitride-based semiconductor 
material comprises a Gati based semiconductor material. 

69. (Withdrawn) A method of fiibricoting a transistor comprising: 
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forming a mask region on a substrate; 

forming a first epitaxial laterally overgrown layer comprising semiconductor material 
of a first conductivity type by epitaxial lateral overgrowth on the first layer comprising 
semiconductor material and at least a portion of the mask region; 

fonning a second epitaxial laterally overgrown layer comprising semiconductor 
material of a second conductivity type and/or insulating by epitaxial lateral overgrowth on the 
first epitaxial laterally overgrown layer comprising semiconductor material and at least a 
portion of the mask region and that includes spaced apart portions that extend from end 
surfaces of the portions of the first epitaxial laterally overgrown layer on the mask region that 
are the first conductivity ^ype; 

forming a third epitaxial laleraUy overgrown layer comprisii^ unintentionally doped 
semiconductor material by epitaxial lateral overgrowth on the second epitaxial laterally 
overgrown layer and that includes portions that extend firan the spaced apart portions and 
coalesce and are the first conductivity type; 

forming a channel layer comprising semiconductor material on tiie third epitaxial 
laterally overgrown layer; 

forming a barrier layer on the channel layen 
forming a source contact on the barrier layer; 
formmg a gate contact on the barrier layer; and 

fonning a drain contact electrically connected to the first layer comprising 
semiconductor material. 



70. O^thdrawn) The mctiiod of Claim 69, fiirther comprising forming a first layer 
comprising semiconductor material of a first conductivity type on the substrate, wherein 
forming a mask region comprises forming a mask region on the first layer and v4iereio 
forming a first epitaxial laterally overgrown layer comprises forming a first epitaxial laterally 
overgrown layer on the first layer. 

7 1 . (Withdrawn) The method of Claun 69, wherein the first conductivity type is n- 
typo and the second conductivity type is p*type. 
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72. (Withdrawn) The method of Claim 69, wherein the semiconductor material 
comprises a nitride-based semiconductor material. 

73. (Withdmwn) The method of Claim 72, wherein the substrate comprises 
gallium nitride. 

74. (Withdrawn) The method of Claim 72, wherein the substrate comprises silicon 
carbide. 



75. (Withdrawn) The method of Claim 74. wherein the silicon carbide substrate is 
the first conductivity type and wherein forming the drain contact comprises forming the drain 
contact on the silicon carbide substrate. 

76. (Withdrawn) The method of Claim 72, wherein the nitride-based 
semiconductor material comprises a GaN based semiconductor material. 

77. (Withdrawn) A method of febricating a current aperture transistor comprising: 
fomiing a first layer comprising semiconductor material of a second conductivi^ type 

or insulating on a substrate; 

fomiing a channel layer comprising semiconductor material on the second layer, 
forming a barrier layer on the channel layer; 

forming a trench extending through the barrier layer, die channel layer and the first 

iayer^ 

forming a region of semiconductor material of the first conductivity type in the 

trench; 

forming a gate contact on the banrier layer; 

forming a source contact on the barrier layer and opposite the trench fix>m the gate 
contact; and 

forming a drain contact electrically cormected to the first layer. 
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78. (Withdrawn) The method of Claim 77. further comprising forming a second 
layer comprising semiconductor material of a first conductivity type on a substrate, wherein 
forming a first layer comprises fonning a first layer on the second layer and wherein foxming 
a trench comprises forming a trench extending through the barrier layer, the channel layer 
and Has first layer and to the second layer. 

79. (Withdiawa) The method of Claim 77. whaein the first conductivity type is n- 
type and the second conductivity type is p-type. 

80. (Withdrawn) The method of Claim 77. wherein the semiconductor material 
comprises a nitride-based semiconduct<Mr material. 

8 1 . (Withdrawn) The mediod of Claim 80, wherein the substrate comprises 
gallium nitride. 



82. (Withdrawn) The method of Claim 80, wherein the substrate comprises siUcon 
carbide. 



83. (Withdrawn) The meOiod of Claim 82, herein the silicon carbide substrate is 
the first conductivity type and wherein forming the drain contact comprises forming the drain 
contact on the silicon carbide substrate. 



84. (Withdrawn) The method of Claim 80, wbei«in the nitride-based 
semiconductor material comprises a OaN based semiconductor material. 

85. (Withdrawn) Hie metbod of Claim 77, fiirUier comprising forming an 
insulating layer between the gate contact and the bairior layo-. 

86. (Withdrawn) The method of Claim 77, tattbex comprising foiming contact 
regions of semiconductor matenhl of ttie first conductivity type between the source contact 
and the barrier layer. 
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87. (Withdravm) The method of Claim 78. wherein the trench extends into the 
second layer. 

88. (Withdrawn) The method of Claim 78. fiarther comprising forming a third 
layer comprising semiconductor material of the first conductivity type disposed between the 
substrate and the second layer comprising semiconductor material. 
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